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PREFACE 


The Committee on Conservation of Cultural Resources was estab- 
lished by the National Resources Planning Board in March 1941 
to collect and disseminate information and promote measures for 
the protection of books, manuscripts, records, works of art, museum 
objects, historic buildings, scientific and scholarly apparatus, and 
other cultural resources against the hazards of war and to formulate 
long-range plans for the conservation and broadest and wisest use of 
cultural resources. It has also undertaken the specific function of 
preparing plans for the protection of materials of cultural, scientific, 
or historic importance in the possession of agencies of the Federal 
Government. In its relations with State, local, and private custodians 
of cultural materials, the Committee functions principally through 
State committees on conservation of cultural resources, which have 
been established in almost every State. 

The present handbook is based on a preliminary discussion of the 
conservation of cultural resources in time of war prepared by Richard 
H. Heindel, formerly Executive Secretary of the Committee on Con- 
servation of Cultural Resources, and distributed for discussion pur- 
poses in May 1941. The text was later revised by Robert Bahmer 
and other members of the staff of The National Archives to take 
into account the comments made on the preliminary discussion and 
the changed situation brought about by the outbreak of war. The 
text has been further edited by Dan Lacy, Secretary of the Com- 
mittee, and by the Division of Information and Publications of The 
National Archives. Chapter IV, on the Protection of Buildings, is 
almost entirely the work of members of the National Park Service 
of the Department of the Interior. In the preparation of the hand- 
book, extensive use has been made of the publications of the Office 
of Civilian Defense and of British and European publications. The 
bibliography is based on that in The Care of Records in a National 
Emergency, National Archives Bulletin No. 3. The text of this 
bulletin was prepared by the Committee on the Protection of Archives 
Against Hazards of War and the Committee on the Emergency 
Transfer and Storage of Archives of the Society of American Ar- 
chivists as a joint report to the Society. The report was made avail- 
able to the Committee on Conservation of Cultural Resources for use 
in its work, and much in the present handbook has been taken from it. 

The members of the National Committee include the Librarian 
and Chief Assistant Librarian of Congress, the Archivist of the 
United States, the Executive Officer of The National Archives, the 
Director of the National Gallery of Art, the Associate Director of 
the United States National Museum, the Commissioner of Public 
Buildings, the Supervisor of Historic Sites of the National Park 
Service, the Director of the American Association of Museums, the 
Executive Secretary of the American Library Association, the Direc- 
tor of the American Council of Learned Societies, and representa- 
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tives of the Committee on Passive Protection Against Bombing, 
the American Institute of Architects, the War Department, and the 
Office of Civilian Defense. 

The Committee has initiated a survey of space suitable for the 
temporary deposit of cultural materials removed from areas of dan- 
ger, which is being made by the Historical Records Survey of the 
Work Projects Administration. It is in contact with the best sources 
of information in the Federal Government and will be glad to give 
any assistance it can by way of information or advice toward the 
protection of cultural materials in the possession of any person or 
institution. Communications to the Committee should be addressed to 
Collas G. Harris, Chairman of the Executive Committee, National 
Archives Building, Washington, D. C. 

This handbook treats only the protection of cultural materials. 
For guidance in the protection of staffs and visitors from air attacks, 
directors of libraries, galleries, museums, and archival agencies 
should rely upon the local civilian defense organizations. 

Watpo G. Levanp, Chairman, 
Committee on Conservation 
of Cultural Resources. 
Aprin 15, 1942. 
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CHAPTER | 


THE ROLE OF LIBRARIES, MUSEUMS, AND ARCHIVAL 
AGENCIES IN WARTIME 


In periods of grave national danger, libraries, museums, and 
archival institutions have the opportunity to increase their value to 
the people and the duty of fitting themselves and their activities to 
the special wartime needs of the Nation. It is therefore important to 
determine which of the normal functions of such institutions should 
be continued during wartime and what additional activities or func- 
tions should be undertaken. Unless a decision is reached on these 
matters, no realistic plans can be made as to basic needs and necessary 
precautionary measures, as any plan for protection must necessarily 
be fitted into the larger plan for service. 

Fundamentally, executives of such institutions are confronted with 
a choice between the maximum use and the maximum protection of 
their collections. A practical working formula embodying a compro- 
mise between the two extremes of complete use and complete pro- 
tection can and should be devised to suit the individual problems of 
each institution. 

European experience has demonstrated beyond doubt that libraries, 
archival institutions, and museums have important functions to ful- 
fill in connection with a nation’s war effort, both from an immediately 
practical standpoint and from the long-range point of view as aids 
in the maintenance of national morale. The imposition of a complete 
blackout on such institutions in many cases not only deprives a nation 
of sources of information vital to its military program but dries up 
the wells from which the national spirit is strengthened and replen- 
ished. Hence complete evacuation or suspension of all activity is 
not to be contemplated except in cases of extreme danger. Collections 
should certainly not be placed in dead storage when they are being 
used in connection with research projects related to the war, and 
every effort should be made to keep holdings available even for other 
kinds of research work. Similarly, galleries and museums, though 
they may evacuate their most treasured materials, should be able to 
continue exhibitions of those parts of their collections that, though 
of secondary value, are definitely of public interest. This implies 
that, though protection may be given to such materials as continue in 
use, it should not be of a type as to make them inaccessible. It is 
possible, of course, that protective measures may make the use of 
certain materials by the general public impossible, although they re- 
main accessible to the staff. Special thought and care may well be 
a to the protection of administrative records. British libraries 

ave suffered seriously from the destruction of records of outstanding 
loans, histories of accessions, and similar files. 
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There may be permanently valuable byproducts of these activities. 
The necessity of evacuating art objects from hazardous areas may 
afford the more remote but less affluent sections of the country a 
welcome opportunity to benefit from their presence. The micro- 
filming of archives, manuscripts, and rare books and the prepara- 
ne we measured drawings of historic buildings will be of lasting 

eneht. 

A number of special responsibilities devolve on the executives of 
cultural depositories in time of war. Since many valuable collec- 
tions and historic structures remain in the hands of private owners 
who may not be fully aware of the hazards of war, the directors of 
public institutions ought to attempt to arouse private owners to dan- 
gers that may exist and to offer all possible assistance to the many 
individuals who have requested aid in protecting records, books, art 
objects, and historic monuments. 

The executive of each institution ought to define for himself or have 
his governing board define for him the extent of his powers and re- 
sponsibilities in connection with such matters as gifts, loan exhibits, 
deposits, memorial rooms, and other property to which the insti- 
tution does not have full title. Owners of objects on loan in deposi- 
tories should be notified of any special measures taken to protect them. 

A well-organized safety program should be set up in each institu- 
tion as soon as possible, in which each member of the staff, after having 
been assigned a definite task to perform, is trained in its special 
problems and responsibilities in connection with the protection of 
collections against all the hazards of bombing or fire. The entire 
staff should participate in the program and each member should 
know precisely what is expected of him the moment an emergency 
arises. In large establishments this type of work may probably be 
performed best by squads, each operating under a leader whose previous 
training or experience particularly qualifies him for a special type of 
work, such as dealing with incendiary bombs or rendering first aid. 

When the entire plan has been completed and tested by means of 
drills, it is wise to put in writing the manner in which it will func- 
tion, thus permitting individuals to understand the relationship of 
their assignments to the protection program as a whole. In connec- 
tion with the preparation of such a master plan, estimates should be 
made of the amount of time that will be necessary for the performance 
of particular parts of the program, such as the evacuation of personnel 
from an area, the transfer of fire-fighting equipment, and similar 
activities. 

Consideration should be given to the feasibility of rendering aid 
to nearby private institutions whose staffs or resources are not such 
as to enable them to cope successfully with the dangers that their 
collections face. Decisions should be made in advance of the actual 
emergency, if possible, on precisely how much aid can be given and 
the character of such aid. Having an advance understanding on such 
matters will enable the chiefs of private institutions with small staffs 
to formulate effective and intelligent plans for the protection of their 
own materials. Similar assistance, if possible, should be given when- 
ever needed fo local officials having the custody of important public 
records. 
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In all problems of this kind, one of the first and most basic consid- 
erations is the financing of special precautionary measures. All such 
measures cost money, and it will be the universal desire to keep ex- 
penditures at the lowest possible figure consistent with maximum 
safety. If effective protection on the spot can be given more cheaply 
than protection by evacuation, evacuation need not be resorted to. If 
bombproofing can be so arranged as to protect both the staff and the 
collection, separate plans for the protection of each are not necessary. 
These considerations vary so widely from one institution to another 
that all that can here be said is that each director should give careful 
thought to his own problems and bear always in mind the basic prin- 
ciple that his collections must not, during the hurry or excitement of 
an emergency, be left to the mercies of untrained persons. 

While it is the purpose of this handbook to discuss only the pro- 
tection of cultural resources and not the more general functions of 
cultural institutions in time of war, it is perhaps not amiss to point 
out that, in addition to the other difficulties that are imposed, the 
war increases greatly the demands upon museums, art galleries, l- 
braries, and archives and opens to them broad new fields of service. 
Every opportunity should be grasped to enlarge the contributions and 
vitalize the services that such institutions can offer not only to edu- 
cational and research needs but to civilian morale. The rearrange- 
ment of holdings affords the chance to install new and timely exhibits. 
The thousands of workers who have been pouring into industrial and 
governmental centers constitute a new group to be reached by the 
services of galleries, museums, and libraries. The added urgency that 
has been given to research in many fields by the necessities of war 
provides increased opportunity for cultural institutions. Readings 
and educational exhibits related to civilian defense will be most useful. 
More needed now than ever is the continuing service of libraries, 
museums, and art galleries in providing intervals of surcease from 
the strain of wartime activity. 

It is essential that the ideal of protection, basically important as 
it is, should not be allowed to obscure the ideal of service. 
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CHAPTER II 


HAZARDS OF WAR TO WHICH CULTURAL RESOURCES 
ARE EXPOSED 


The hazards of war to which cultural resources of the country are 
exposed arise in part from enemy action and in part from the pressure 
of emergency activities. The latter are less spectacular than the 
dangers from bombing or invasion and are doubtless less present in 
the minds of the public and of many curators of cultural materials, 
but they probably constitute an even more serious threat than does 
enemy action at the present time. 

Among the principal dangers resulting from the pressure of 
emergency activities are: 

1. The destruction of important records and manuscripts that may 
occur in intensive campaigns for the collection of waste paper. 

2. The discarding or removal to improper, crowded, and dangerous 
storage space of records, books, and other cultural resources because 
of pressure for office space. 

3. The depletion of the budgets and staffs of cultural institutions 
below the point at which adequate protection and custodial care can 
be given, especially in view of increased demands that are likely to 
be made on such institutions. 

Vigilance and an active effort to awaken public officials to the value 
of cultural materials are perhaps the best protection against the first 
two of these dangers. As to the third, cultural institutions must, of 
course, like all others, expect to make sacrifices of funds and per- 
sonnel to the prosecution of the war; and the ingenuity of the directors 
of the institutions should be exercised to insure that these sacrifices 
will not endanger the integrity of their collections or impair the 
quality and extent of their services. 

The hazards from enemy attack will vary greatly in the different 
parts of the country and at different stages of the war and are indeed 
impossible to calculate with exactness even for a given time and place. 
Such hazards may be produced by invasion, bombing, or sabotage 
by enemy agents. Sabotage is unlikely to affect cultural institutions; 
the danger, or at least the immediate danger, of invasion may perhaps 
be discounted at the present time. 

The hazards of bombing attacks constitute a present menace, how- 
ever. On the basis of the best information available in early March 
1942, those areas of the continental United States within roughly 100 
miles of any coast or border are exposed to air attacks. Such attacks 
on large coastal cities and other prominent. military objectives near 
the coast are likely to occur. From bases the enemy is now known 
to possess, it is unlikely that such attacks could be made in sufficient 
force to cause extensive damage to nonmilitary buildings by direct 
hits or blasts from demolition bombs. The possible use of incendiary 


4 


PROTECTION OF CULTURAL RESOURCES AGAINST HAZARDS OF WAR 5 


bombs does create, however, a considerable menace to cultural re- 
sources through fire. This hazard is sufficiently great at the present 
time, in the opinion of the best authorities available, to justify the 
removal to places of safety of small aa unes of irreplaceable ma- 
terials of the highest cultural, scientific, or historic importance now 
located in the zones of danger as defined above but probably not suf- 
ficiently great to justify any major or public evacuation of large quanti- 
ties of material. If bases closer to the United States fall into enemy 
hands, or if the design and capacities of long-range bombing aircraft 
are further improved, both the geographic extent and the degree of 
menace from enemy attack will, of course, be correspondingly increased. 
Assurance cannot be given that information of changes in the mili- 
tary situation will be available sufficiently in advance to allow time 
for putting into effect extensive protective measures not undertaken 
or arranged for now. 

Bombs are usually directed against specific military objectives, such 
as air fields, navy yards, military posts, troop concentrations, coast 
defense units, arsenals, munitions depots, factories, ship yards, oil 
refineries and storage centers, communication centers, key highways, 
dams and bridges, important Government offices, and transportation, 
utility, power, and telephone stations. It is to be expected that any 
hostile attack on the United States will be directed against objectives of 
supreme importance, because of the relatively small bomb-load that 
can be used under present circumstances. Institutions situated near 
such objectives are in special danger. 

It cannot be assumed, however, that institutions removed from such 
objectives are entirely safe. Bombing is often quite inaccurate, espe- 
cially when the bombs are released at high altitudes, and institutions 
2 or 3 miles from an objective may be hit. Also there is the possibility 
of indiscriminate bombing, especially with incendiary bombs, which 
may be employed in an effort to undermine morale or to create a 
civilian demand for the dispersion of the air force to protect individual 
cities. Such bombing would subject to hazards all institutions in the 
larger cities in the coastal and border areas, even though they may 
be quite far removed from specific objectives. Pilots who have failed 
to locate a desired objective may drop their bomb-loads indiscrimi- 
nately even on smaller towns. Though an institution may escape all 
hits entirely, it may still be seriously endangered by fire spreading 
from other buildings that have been struck by incendiary bombs. 

A somewhat more detailed treatment of the various types of bombs 
and the probable destructive effects of each is given in Chapter IV, 
The Protection of Buildings. 

Future changes in the military situation may be expected, and each 
person responsible for the protection of cultural resources should main- 
tain his own currently revised estimate of the particular military haz- 
ards to which his own holdings are subject. Though in forming this 
estimate he must rely in very large part on information generally 
available through the press, the Committee on Conservation of Cul- 
tural Resources will transmit to State committees from time to time 
recommendations based on the best information available to it. The 
Army maintains nine corps area headquarters at the following 
addresses : 


I. Boston Army Base, Boston, Mass. 
II. Governors Island, N. Y 
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IiI. United States Post Office and Court House, Baltimore, Md. 
IV. Post Office Building, Atlanta, Ga. 
V. Fort Hayes, Columbus, Ohio. 
VI. Post Office Building, Chicago, Il. 
VII. New Federal Building, Fifteenth and Dodge Streets, 
Omaha, Nebr. 
VIII. Fort Sam Houston, San Antonio, Tex. 
IX. Fort Douglas, Utah. 


These headquarters remain in close contact with the headquarters 
of the Civilian Defense Regional Areas, which are coterminous with 
the War Department Corps Areas, and with the representatives of the 
Corps Area Commanders on duty in the regional offices. The State 
councils of defense, as the State representatives of the Office of Civilian 
Defense, will be able to provide the State committees with much 
information and advice on matters of protection. In further estimat- 
ing the hazard the State committees may be able to obtain advice from 
the Army corps area headquarters directly. 


Cuapter III 


THE SELECTION OF MATERIALS FOR PROTECTION AND 
THE FORMULATION OF GENERAL PLANS 


Once he has taken stock of his position and has formed an estimate 
of the hazards he must face, the custodian of museum, library, 
manuscript, and archival collections should survey his holdings to 
determine what materials will require special protection and what 
protective measures are best suited to each. In making this deter- 
mination, the head of an institution will ordinarily benefit from the 
specialized knowledge of his subordinates, such as division chiefs 
or experts in subject-matter fields, who are in a position to evaluate 
the materials under their immediate jurisdiction. ‘These evaluations 
should result in recommendations as to the nature and priority of 
protective measures to be applied to materials in each division or 
field that can be the basis of an institution-wide determination of the 
relative importance of the various holdings and of the general plans 
for their protection. Final determination of what materials will 
receive maximum protection and of how they will be protected is, 
of course, a responsibility of the head of the institution. 

Selection of material to be protected 

As an initial step, it is desirable to classify the holdings of the 
institution into such broad categories of value as the following: 

1. Material of such importance that its safety must be insured at 
all costs. i 

2. Material of relatively great value, the loss of which would be 
serious but not irreparable. . 

3. Material the loss of which would not be a major handicap. 

Refinements of this classification scheme may well be adopted, 
with divisions within each category. With certain exceptions, such 
as paintings or sculpture, it is not usually feasible to classify in- 
dividua] items according to their importance; rather each collection 
or group of materials should be evaluated as a unit. Time will not 
ordinarily allow the critical consideration of separate items, nor 
will it be possible to segregate them for the application of special 
protective measures. The librarian, for example, will probably have 
to consider and deal with his local history collection or with the file 
of a given periodical as a unit rather than as individual volumes. 

In general, materials falling in the first category will be limited 
in quantity and will be those to which it is intended to give the 
maximum protection possible. Materials in the second category will 
receive special protection within the limits of available facilities 
and reasonable expense. The third category will probably include 
the great bulk of the holdings of the institution and will receive only 
the protection afforded the building as a whole together with any 
special guard and fire precaution that may be adopted. 
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Criteria for the selection of materials for protection 

The classification of materials in the three categories above will 
be on the two bases of irreplaceability and value, but the specific 
criteria used will vary widely according to the nature of the material 
classified. Works of art, historic buildings, manuscripts, and 
archives are usually by their nature unique and therefore irreplace- 
able; books and periodicals can more often than not be replaced, 
though at a cost; museum holdings may range from the unique to 
the easily replaceable. In determining irreplaceability, the cost and 
practical difficulty of replacing a book or museum collection in the 
particular institution should be considered as well as the theoretical 
possibility of replacement based on the existence of other known 
copies. Among works of art, etchings, prints, lithographs, and 
bronzes of which there are several copies, will ordinarily not be 
considered in the same category of irreplaceability as paintings and 
other unique objects. The possibility of replacing books will, of 
course, depend on the existence of other copies, their cost, and per- 
haps the existence of film copies of the text. The irreplaceability 
of manuscripts and archives will depend on the existence of film, 
photostatic, or competently edited printed copies. A_ historic 
building may be considered to some extent replaceable if detailed 
drawings and photographs that make possible its accurate restora- 
tion are available. 

The possibility of replacing an entire collection must also be con- 
sidered, as the value of a collection very often depends on its com- 
pleteness. For example, even though no single volume in a collection 
on the local history of a given region may be unique, to reassemble a 
collection of comparable completeness may be a matter of impos- 
sibility. The same consideration will apply to collections in 
museums and galleries. 

The criteria of value are even more indefinite than those of irre- 
placeability. Among the considerations that will affect the relative 
values assigned different items or collections within the institution’s 
holdings are the following: 

1. Intrinsic or sentimental value inhermg in the object itself, 
rather than in its content.—Examples are such documents as the 
Declaration of Independence or the Constitution, which are held 
priceless in spite of the fact that their texts exist in innumerable 
printed copies, or historic buildings such as Mount Vernon, for 
which even the most faithful reproduction would not be an adequate 
substitute. 

2. Esthetic value—This is, of course, a basically important con- 
sideration in the evaluation of historic buildings and monuments 
as well as works of art. 

3. Legal and administrative value—This consideration will govern 
especially the relative determinations of value made by the archivist or 
the public officer having the custody of official records. The best pos- 
sible protection should be given records establishing property, citi- 
zenship, or personal rights, those establishing the financial obligations 
and credits of governmental bodies or private institutions, those estab- 
lishing the legal validity of actions of public bodies, institutions, or 
individuals, and those essential to the transaction of current business. 
Records of outstanding loans and similar administrative records of 
tultural institutions should not be overlooked. 
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4, Research value—tThis will be a basic consideration in evaluating 
library holdings, manuscript collections, archives, and museum collec- 
tions. The research utility of a given body of material is a matter for 
determination by experts in the particular field. The present or po- 
tential research value of current administrative records and recent 
periodical and newspaper files should not be overlooked, however, nor 
should the importance of the scientific and scholarly apparatus essen- 
tial to research, such as laboratory equipment, general and specialized 
library catalogs, and bibliographical files. 

5. Monetary value—This consideration is often inapplicable to cul- 
tural materials and is to some extent determined in the preceding con- 
siderations, but it has an important bearing on the practicality of 
replacing objects that may be damaged or destroyed and thus is 
definitely to be considered in the relative evaluation of the various 
holdings of an institution. 


Selection of protective measures 


After the custodian of cultural materials has selected from among 
his holdings those to which he wishes to give special protection and has 
determined their relative priority in the application of protective meas- 
ures, the next step is to decide upon the particular means to be used 
in their protection. This decision will have to be made on the basis 
of the predetermined value of the material, the degree of danger to 
which it is exposed, the extent of protection afforded by the building in 
which it is now housed, the physical characteristics of the material, 
the nature of its use, and the funds available for protective measures. 

The five principal methods of protection are: 

1. Protection and reinforcement of the building in which the mate- 
rials are housed. 

2. The application of protective measures to materials in place. 

3. The removal of materials to safer storage within the present 
building. 

4, The removal of the materials from zones of danger. 

5. The provision of means of restoring or replacing the original 
materials. 

The application of each of these general methods of protection ex- 
cept the last, the techniques of which are relatively well established, 
is discussed in some detail in subsequent chapters. It is the purpose 
of the remainder of this chapter only to indicate the types of cultural 
holdings to which each is applicable. 


Protection and reinforcement of the building in which the materials are housed 

The best possible protection of the building in which the materials 
concerned are housed is a basic measure applicable to all types of cul- 
tural resources and should as a matter of course be undertaken by all 
institutions in areas exposed to enemy attack. Special or increased 
fire precautions should be instituted, and members of the staff should 
be trained as auxiliary guards, building air-raid wardens, and fire- 
control squads. Such special structural reinforcements or other pro- 
tective measures should be taken as expert architectural and engineer- 
ing advice may dictate and funds may permit. Specific measures for 
the protection of buildings, both those housing cultural materials and 
those that are themselves of historic importance, are discussed in the 
following chapter. 
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Protection in place 

Certain measures of protection are practicable for material that 
remains in use or on exhibit, including rearrangements within the 
building, fire precautions, and reinforcement of exhibit cases. These 
are discussed in Chapter V. While measures of protection in place 
cannot assure the safety of the collections to which they are applied, 
they have the great advantage of allowing the continued use of the 
material. Among the materials for which protection in place is 
advisable are: 

1. Records needed in the transaction of current business. 

2. Books, records, museum holdings, scientific and scholarly appa- 
ratus, and other materials needed for research related to the prosecu- 
tion of the war or in active use in other serious research. 

3. Materials too fragile or too bulky to make practical their removal 
to storage. 

4, Materials that, though valuable and not subject to important cur- 
rent use, are in institutions where the danger of attack is remote and 
are housed in buildings of superior protective construction. 

5. Those materials classed in the third general category of value, the 
loss of which would not constitute a major handicap. 

In general, that is, those materials essential to the provision of effec- 
tive service by the institution, those whose physical nature does not 
permit removal, and all other materials not so valuable as to demand 
extraordinary protective measures should remain in active use with 
whatever protection can be given in place. Now, more than ever, cul- 
tural institutions and public offices need to function at highest effi- 
clency with the maximum possible utilization of their resources. 
Storage in safer portions of the building 

Additional protection can be given to materials remaining in the 
building in which they are housed by placing them in dead storage 
in portions of the building in which they will be less exposed to 
danger, such as the basement or interior corridors. No part of the 
ordinary library, museum, or office building will afford satisfactory 
protection against a general fire or a direct hit from a demolition 
bomb, but the dangers of blast, fragments, and small incendiary bombs 
may be considera ly less in certain parts of the building than in 
oat rooms or stacks. This form of protection is especially suit- 
able for: 

1. Very fragile objects, such as glass or porcelain, which may be 
shattered by blasts from bombs exploding close by and which may 
also be endangered by shipping to safer areas. 

2. Materials of great value that, though not in active use for 
administration or research, need to be at hand for occasional reference. 

3. Materials falling in the second general category of value, the loss 
of which would be very serious but not irreparable. 

Evacuation 

Removal to areas not exposed to enemy attack or to special bomb- 
resisting shelters affords the most nearly complete protection of cul- 
tural resources. Materials evacuated may or may not be available 
for use or exhibit at the place to which they are removed. Evacuation 
is undesirable to the extent that it removes materials from use or 
lessens the effectiveness with which they can be used. Packing, mov- 
ing, and unpacking in themselves expose fragile materials to consid- 
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erable hazards; and the depository to which they are removed, unless 
carefully selected, is not likely to afford as satisfactory protection 
as the original depository against such normal peacetime hazards as 
vermin, rodents, humidity, excessive heat or cold, fire, and theft. 
Evacuation of any large body of materials also subjects the institution 
to very considerable expense. In spite of these difficulties, removal 
from exposed areas after adequate advance planning may be recom- 
mended for irreplaceable materials of the very highest cultural, 
scientific, or historic value not currently needed for research or ad- 
ministrative use and not too fragile to be packed and shipped with 
safety. 

If the materials are to be removed to a depository in which they 
can remain in use, a more liberal policy of evacuation will be desir- 
able. The continued availability of the materials removes or dimin- 
ishes a principal objection to evacuation, and the positive gains re- 
sulting from a wider distribution of cultural resources tend to offset 
other disadvantages of removal. 


Provision of means of restoring the material 


Provision may be made for means of restoring cultural objects that 
cannot be adequately protected otherwise, such as records, books, and 
manuscripts that must remain in use, historic buildings and monu- 
ments, and archeological and paleontological restorations in museums. 
Detailed measured drawings of a historic building, accompanied by 
photographs and adequate descriptive material, may serve for certain 
research purposes almost as well as the building itself and will make 
possible its faithful restoration if destroyed. The Historic American 
Buildings Survey of the National Park Service has prepared such 
drawings for many structures. Curators of buildings of historic or 
special architectural importance that are in exposed areas and that 
have not been recorded by the Historic American Buildings Survey 
should undertake to have adequate measured drawings and _ photo- 
graphs made as promptly as possible. Suggestions to this end are 
contained in the following chapter. 

A more familiar device is the provision of microfilm or other 
photographic copies of books, records, and manuscripts as a means 
of preserving the text. Many advantages attach to its use. The 
preservation of the contents of the material is probably more defi- 
nitely assured by microfilming than by any other means of protection, 
and the originals are only very briefly removed from use. The cost 
is relatively small as compared with that of other protective measures 
of comparable effectiveness. In addition, there are positive gains to 
be derived from filming the more valuable manuscripts and records 
and rarer books, in that through the sale or loan of positive prints 
of the film the materials can be made more widely available for 
research use. The principal objection to filming is that it cannot 
be done quickly and therefore does not offer an immediate solution 
to the problem of protecting collections against present hazards. The 
procurement of microphotographic equipment is difficult at the pres- 
ent time, which adds further to the delay. Another difficulty is 
that the rearrangement of the order of items on a microfilm reel is, 
for practical purposes, impossible, and the insertion of omitted items 
is difficult and expensive. 
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In view of these considerations, if it is possible to obtain the neces- 
sary equipment, microfilming as a means of protection is to be recom- 
mended for: 

1. Rare books and long files of periodicals and newspapers, espe- 
cially if they are in active use. 

2. Public records, especially those required for current use. 

3. Well-arranged manuscript collections. 

4, Written materials of any kind too bulky to make practical their 
removal or storage. 

5. Material, especially records, now occupying space needed for 
offices during the war. 

6. Written materials that are brittle, charred, water-soaked, or 
otherwise damaged. 

7. Union catalogs, NDT catalogs, bibliographical files, and simi- 
lar bulky and costly scholarly apparatus. 

Microfilming is not to be recommended for: 

1. Documents of sentimental or intrinsic value, for which the object 
of protective measures is to safeguard the document itself rather than 
its text. 

2. Manuscripts and records of which competently edited printed 
copies exist. 3 

3. Manuscript collections and record files that are incomplete or 
not arranged in an orderly manner. 

4, Books of which a number of available copies exist. 

In summary, microfilming is recommended, if equipment can be 
procured, for any large, well-organized series of unique or very rare 
written materials of great value, for which importance attaches to 
their content rather than to the originals themselves and which are 
in areas of danger. A splendid opportunity exists for State archives 
and similar institutions to enrich their holdings permanently and at 
the same time to make an effective contribution to the protection of 
cultural resources by filming the basic records of counties and munici- 
palities in areas exposed to enemy attack. 


Formulation of general plans 

The subsequent chapters will include more specific recommenda- 
tions for putting into effect protective measures of each of the types 
discussed, but the following observations concerning the general 
protective program of each agency may be in order: 

1. The formulation of detailed plans should be begun immediately 
if it has not already been undertaken. The proper evaluation of 
materials, the negotiation for safe storage space that may be needed, 
the procurement of packing cases and other necessary equipment, the 
study of the structural capacity of the building to resist bombs and 
fragments, and other preliminary steps require much time and should 
not be further delayed. 

2. The directors of institutions should work closely with civilian 
defense authorities in formulating their plans, especially with regard 
to evacuation and to the establishment of air-raid precautions and 
fire precautions within the institutions. 

3. Plans should be made cooperatively with nearby institutions so 
that there may be a profitable interchange of information and sugges- 
tions and insofar as possible a reduction of costs through the cooper- 
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ative procurement and use of space, equipment, and materials needed 
in the application of protective measures. 

4. Plans should include extending whatever aid is practical to in- 
dividuals, to such institutions as churches and old business firms, and 
to county and municipal governments in the protection of records and 
other materials of cultural importance in their possession. 

5. Plans should be reduced to writing to insure giving to each 
group of materials among the institution’s holdings protection ade- 
quate for its requirements and informing each member of the staff of 
precisely what is expected of him in the execution of such plans. 

6. Plans should remain sufficiently flexible to allow for changes in 
the military situation. 

7. Plans should be as simple as possible so that they will be capable 
of quick and inexpensive execution and should take into account the 
special difficulties that will attend their execution in periods of actual 
enemy attack. ; 

8. Plans, once made, should insofar as practical be put into effect 
immediately without waiting for an actual attack. Measures such 
as removal of materials may be almost impossible to execute safely 
and expeditiously if postponed until an immediate and serious 
emergency arises. 


CHAPTER [V 


THE PROTECTION OF BUILDINGS 


A basic problem facing every custodian of cultural materials in 
areas exposed to enemy attack is the protection of the building in 
which his holdings are kept. Not only is the building itself usually 
of very considerable value but its protection is an essential measure 
for safeguarding the materials that are housed in it. Closely related 
and even more difficult.are the problems of protecting buildings that 
are themselves of great historic or architectural importance and, be- 
ing immovable, unlike their contents, must withstand in their present 
locations whatever hazards the war may bring. 

Custodians of these two types of structures should feel a deep 
concern to inform themselves of the value and limitations of all 
known protective measures applicable to buildings within potential 
areas of war and to take promptly every precaution that will reduce 
the hazards a steadily enlarging circle at, conflict may bring to the 
cultural treasures for which they are responsible. 

It cannot safely be assumed that the normal extension of civilian 
defense measures in every community will automatically protect 
cultural treasures remaining in place from the hazards of air raids. 
While every step should be taken to integrate protective work for 
cultural resources with the broader program of civilian defense, the 
general problem of the latter is enormous, and in time of stress 
the preservation of human life will inevitably take precedence over 
the protection of nonmilitary property. Furthermore, the very na- 
ture of the cultural materials involved makes imperative the appli- 
cation of special protective measures not customarily applied to 
ordinary civilian property. A few of the many special problems 
which such materials present are: The fragile character of many 
historic buildings constructed long before the day of concrete and 
steel; the unusual fire hazards existing in the crowded collections ~ 
of many libraries and museums; and the customary absence of an 
adequate 24 hour, 7-day-a-week protective force. 

Because open conflict brings many unpredictable problems, advance 
planning for those situations that are predictable is essential. It is 
certain there will be no time at the last minute to take precautions 
the execution of which under the most favorable circumstances takes 
weeks and even months. 

The best plans are simple plans. They are more readily executed 
in time of stress. They are less likely to create new and unforeseen 
difficulties as hazardous to the preservation of cultural resources as 
the dangers of war itself. And their value, as well as their limita- 
tions, can be more effectively tested prior to execution. 

It is almost as important, moreover, to know the limitations as to 
know the values of possible protective measures. Plans for sand- 
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bagging the base of the Lincoln Memorial in Washington, D. C., 
have been abandoned because of the discovery that rainwater would 
inevitably filter through the sandbags carrying iron pyrites to the 
memorial columns and walls and creating an ugly, extensive and 
irremovable iron stain on the white marble. While such damage 
would be inevitable if sandbags were used, the damage from bombing 
remains uncertain; and the limited protective value of sandbagging 
such a structure does not compensate for certain loss. 

In the preparation of plans for the protection of buildings and 
in the estimation of their advantages and limitations, the custodian 
will have what assistance can be given by the national and State 
Committee on Conservation of Cultural Resources, the Office of Civil- 
ian Defense, and such engineering and architectural advice as can be 
obtained through professional groups in hig community. All this 
assistance will normally be needed. But the final responsibility rests 
upon the custodian himself. 


Some characteristics of bombs 


An understanding of the characteristics and behavior of bombs is 
essential to the determination of protective measures for structures. 
Many of these characteristics are described in easily obtainable refer- 
ences; t others are described only in publications that are not generally 
available or are not in a form suitable for reference. The following 
summary includes only essential material not easily found elsewhere. 
The two types of bombs with which custodians of cultural resources 
need be most concerned are high-explosive (including demolition and 
fragmentation) bombs and incendiary bombs. A brief discussion of 
each follows. 


High-explosive bombs 


1. The destructive effects of high-explosive bombs are due prin- 
cipally to blast, to flying fragments, and to earth waves resulting 
from the explosion after deep penetration into ground of heavy 
delayed-action bombs. 

2. The direction of descent as bombs approach the ground is at 
an angle of 51 to 83 degrees to the horizontal. Because of the sloping 
flight the bomb may strike a side wall. Even though the impact 
will be glancing instead of head-on, the bomb may penetrate the 
side wall. 

3. Heavy delayed-action bombs may penetrate into the ground 
50 feet or more and through as many as six or more floors of modern 
construction. Protection from a direct hit 1s physically impossible 
in a practical sense. 

4. The destructive effect of the explosion varies with the degree 
to which it is confined. 

5. When a bomb explodes there is at first a high positive pressure 
which lasts at most a matter of some 0.005 second. This is imme- 
diately followed by a negative or “suction” pressure of smaller 
absolute magnitude but of longer duration. 


1U. S., National Archives, The Care of Records in a National Emergency, 9-12, 19-21 
(Washington, December 1941. Bulletins of The National Archives, No. 3); U. S., Emer- 
gency Management Office, State and Local Cooperation Division, Civilian Defense; Pro- 
tective Construction, 1-12 (Washington, 1941. Structures Series, Bulletin No. 1). 
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6. The negative pressure often is more destructive than the positive 
pressure; windows and walls are often blown outward rather than 
inward as a result of an explosion outside the building. 

7. Because of the extremely brief period of action of these posi- 
tive and negative forces the inertia of some of the structural elements 
may produce unpredictable results. An entire window may be 
wrenched from position without breaking the glass; a freely swing- 
ing door may be torn free without swinging open. 

8. Fragments from a fragmentation bomb have an initial velocity 
several times that of the ordinary rifle bullet but because of their 
light weight and irregular shape they lose this velocity rapidly. 
Even an unprotected person is reasonably safe 1,200 feet from a 
2,000-pound bomb and 200 feet from a 100-pound bomb. 

9. The angle at which the lowest fragments fly depends upon 
the nature of the surface of impact. If an instantaneous bomb hits 
a concrete pavement it will explode before any significant penetra- 
tion occurs. In this case the lowest fragments may travel close to 
the ground. If the same bomb lands in a soft fill it may penetrate 
to some extent, causing the lowest fragments to take a path 30 
degrees or more to the horizontal. 

Incendiary bombs 

1. There are two common types of incendiary bombs, thermit 
and magnesium alloy. Among the less common types are oil, phos- 
phorus, and “fire braves.” For various reasons the first two are the 
only ones of practical significance in the problem of the protection 
of structures. 

2. The magnesium alloy bomb burns with a brilliant white light; 
the thermit bomb with a yellowish-orange to orange-red light. 

3. The magnesium alloy bomb has a thermit igniting charge, 
which takes about 1 minute to complete its function. This type 
of bomb requires an outside supply of oxygen and can be smothered. 
Its temperature of approximately 3,300° F. is sufficient to break 
water down into its elements, oxygen and hydrogen. 

4. The thermit bomb supplies its own oxygen and cannot be ex- 
tinguished. It burns with a temperature of over 4,000° F. (Copper 
melts at approximately 2,000° F. and iron at 2,800° F.). 

5. The magnesium incendiary bombs most commonly used weigh 
about 2 pounds. ‘They will penetrate almost all roofs. 

6. In order to discourage control an explosive charge is incorporated 
in some incendiary bombs. The proportion of bombs containing 
such a charge may be from 1 in 20 tol in 50. The explosive charge 
reduces incendiary efficiency, however, and probably will not be 
encountered in any large number. The explosive charge, if present, 
ignites usually not sooner than 1 minute nor later than 2 minutes 
after impact. 

7. Although covered with sand, an incendiary bomb will continue 
to burn underneath if it is resting on inflammable material, and it 
will burn through good floor construction of the ordinary type in 
2 or 3 minutes. 

8. If, when it is burning through a floor, the molten alloy can find 
an opening it will flow through and drop to the next barrier below. 
The flowing particles will continue to burn for some time, and as 
they strike they splash in all directions. 
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9. If a stream of water is directed against an incendiary bomb, 
burning fragments will be thrown in all directions with explosive 
force. A fine spray of water, however, may be applied to advantage. 
In the form of a spray the water serves two purposes: It causes 
the bomb to burn out more quickly, and it lowers the surrounding 
temperature and thus impedes the fire. A bomb ordinarily burns 
from 10 to 20 minutes. When sprayed the burning may be completed 
in less than 5 minutes. 

10. A pad of sand 8 or 4 inches in thickness under an incendiary 
bomb will provide sufficient insulation to protect a wooden floor 
long enough to permit picking up sand and bomb together on a 
long-handled shovel. 

11. Both magnesium and thermit bombs give off great volumes 
of acrid smoke as they burn. 


Possibilities of protection 

Protection against a direct hit from a high-explosive bomb is 
ordinarily impossible for the types of buildings under discussion, 
although fortunately the likelihood of such a hit even during a heavy 
raid is relatively remote. The present discussion will therefore be 
confined to protection from incendiary bombs and the resulting fires 
and from blasts and flying fragments from near misses of high- 
explosive bombs. A brief discussion is also included of the insurance 
against the loss of the historic and cultural values of buildings pro- 
vided by adequate drawings, photographs, and descriptive notes. 


Fire presuppression and control 

1. Protection against penetration by incendiary bombs.—The 
typical incendiary bomb is quite light (2 to 214 pounds) and is de- 
signed to penetrate the usual type of roof but to be stopped by the 
next obstruction encountered. The intention is to have the bomb 
come to rest in the attic, which is usually the least accessible space 
in the above-ground portion of the building and often contains very 
dry and highly inflammable stored material. If the roof is strongly 
enough supported to bear the additional weight, a reinforced concrete 
slab 5 inches in thickness will serve to prevent the penetration of an 
ordinary incendiary bomb. 

Since bombs descend in a sloping flight, they may enter the build- 
ing through windows or other apertures in the walls. Windows may 
be bricked over to prevent this occurrence, a procedure not usually 
desirable, or may be protected by steel shutters if they can be pro- 
cured or by gravel, stone, or sand revetments. Any protection 
erected over windows should be sufficiently stout to afford protection 
against flying fragments as well as incendiary bombs. 

2. Reduction of fire hazards.—Various characteristics of incendiary 
bombs have been listed in a preceding section. From the burning 
temperatures stated it is obvious that highly inflammable materials 
several feet away may be ignited, and if the bomb happens to be of 
the explosive variety it may spread its effectiveness over a radius of 
20 or 30 feet. 

Removal of highly inflammable materials from attics and the floor 
or floors below to which the burning material may find its way is 
the first step in the reduction of hazards. As a minimum precaution 
it would appear highly advisable to remove all accumulations of 
stored material and to follow this by thorough cleaning of the space. 
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Under no conditions should it be taken for granted that it is free 
of movable inflammable materials. 

Removal of combustible materials from the floor immediately below 
the attic is almost as important, if not as much so, as the clearance 
of the attic. If the attic is unfloored in whole or in part, bomb con- 
trol at that point will be next to impossible. The only way to prevent 
a bomb burning through the relatively thin ceiling is to spread sand 
at least 3 inches in depth beside the bomb, drag it onto this pad by 
means of a rake or long-handled shovel, and then spray it. The 
difficulties that would attend such a procedure with the bomb restin 
in the narrow space between the open joists can be imagined. hone 
control in the attic should be attempted, nevertheless, but, in case 
of failure, preparations should be made on the floor below to deal 
with the bomb. 

Furniture, paper, and highly inflammable fluids, particularly 
specimens preserved in alcohol, should be given special attention. 
If inflammable fluids cannot be removed to a safe place they should, 
if possible, be transferred to non-breakable containers, though the 
possibility of explosion of fluids in such containers if subjected to 
intense heat should be considered. If glass jars of alcohol or 
similar fluids must be kept in rooms that may be subjected to incen- 
diary bombs, they should be placed on wide shelves from which they 
will be jarred only by a major disturbance. A batten across the 
face of the shelf will provide an additional safeguard against the 
jars falling to the floor and breaking. Such fluids, as well as easily 
fired stacks of papers and magazines, draperies, and similar materials, 
should be moved up at least 2 feet above the floor or be removed 
altogether. Not only should they be removed thus from possible 
proximity to a bomb to protect them from fire but, what may be more 
important, they should not be in a position where bomb control 
may be hampered by concern for their damage by water. 

The element of time is of major importance in the control of in- 
cendiary bombs. If control is 3 minutes away, so far as preventing 
the start of a fire is concerned it might as well be 3 miles away. 
Control must be undertaken immediately, even without regard for the 
possibility of the incendiary bomb’s being explosive, and the pro- 
cedure must be swift and accurate. Accessibility is, therefore, an 
extremely important consideration. Narrow and tortuous passage- 
ways between cases, stacks, and files not only increase the time lost 
in undertaking the control measures but may also impede the use of 
long-handled tools essential in dealing with the bombs. Files, stacks, 
and cases in rooms that may receive incendiary bombs should be 
limited to the number that can be arranged so as to provide free 
and quick access to all points in the room. Narrow spaces in which 
a bomb might be secure from disturbance and dead spaces must be 
eliminated. It must not be overlooked, moreover, that the dense 
smoke that accompanies the burning adds to the importance of clean, 
wide, straight passageways. 

It is extremely doubtful that spreading sand over an attic floor will 
serve to prevent the ignition of the floor. Few structures have suf- 
ficient unused load capacity to carry the weight of a layer of sand 
deep enough to be effective. As has been stated, at least 3 inches 
under a bomb is necessary to protect wood construction and even 
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with this depth the bomb should be sprayed or removed. Even a very 
light bomb which has been retarded by the resistance of the roof will 
penetrate several inches of loose sand, and a minimum of 7 or more 
inches will be required to insure that at least 3 inches of sand remains 
under the bomb when it comes to rest. Covering the sand with wire 
mesh would probably improve the device but not sufficiently to reduce 
the depth of sand necessary unless the wire were quite stiff or were 
strongly held in position at short intervals. Sand, ashes, or foamed 
slag may retard the progress of fire, however. 

Flooring with 12-gage corrugated iron sheets laid loose should 
prove highly effective in unfloored attics if the structure can take 
this additional load. 

3. Control plan.—The protection problem of a building located in 
a community having readily available an adequate fire-fighting or- 
ganization together with an efficiently organized civilian defense 
establishment is obviously much simpler than that of a building 
located in a sparsely settled area with limited or no municipal facill- 
ties. It is true that a building so isolated is less likely to be a target, 
but its immunity from bombing attack can by no means be assured. 

Another factor which must be taken into consideration is the limited 
personnel on duty at night in buildings such as those under con- 
sideration. Even during the day the personnel may not be adequate 
to provide a watcher for each 8,000 square feet of critical space, the 
- minimum found necessary in London. 

Civilian defense is now organized in all critical seaboard areas, 
and the services of the civilian defense agencies should be used. A 
control plan to provide adequate protection should be prepared and 
coordinated with the local defense agency. In all probability the 
personnel regularly associated with the structure will have to be 
augmented by civilian defense volunteers. 

The peculiarities that will attend air raids must not be lost sight 
of. Fire departments are manned and equipped under the assumption 
that a single fire will occur at a time in the area served by any one 
station, an assumption justified by normal experience. Right-of-wa 
for apparatus and high speed of travel are also taken for granted. 
Under actual raid conditions fire-fighting organizations may be over- 
whelmed with calls for help and greatly hindered by the traffic 
difficulties that attend a blackout. It will no doubt be impossible, 
moreover, for personnel not at the building to return there, especially 
those who require transportation. 

It is not unlikely that considerable time may elapse before fire ap- 
paratus can arrive, particularly if telephonic communications are 
disrupted and the alarm must be transmitted by messenger. Like- 
wise it is possible that the water supply may be disrupted or the water 
pressure greatly reduced by the aggravated demand. 

All these possibilities must be faced realistically and a control plan 
mapped out to meet all possible exigencies. 

4. Traiming of personnel.—The most valuable prevention and con- 
trol measure that can be taken is the development of an adequate 
and thoroughly trained protective organization. 

The members of this group should be organized and trained in the 
same manner as air-raid wardens and auxiliary firemen in the 
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Citizens’ Defense Corps. When this training is completed they 
should be given the additional training necessary to meet the peculiar 
conditions of the structures to which they are assigned. If the struc- 
ture is small they should become thoroughly familiar with the entire 
building and its contents, passageways, and ultilities. If the structure 
is a large one it should be assigned by sections. 

Too much time cannot be spent in insuring that each individual 
can quickly get to any point in the area to which he is assigned even 
under the most adverse conditions. 

5. E'quipment.—lIt is believed unnecessary here to discuss common 
fire equipment as the local fire department can no doubt be most 
helpful in this phase of the problem. The present discussion will be 
limited to the equipment peculiar to bomb control. 

The two most effective measures, spraying and insulating with 
sand, have already been discussed. The sand should be reasonably 
dry and readily available. Loose sand in pails is best for the bottom 
pad although sand bags may be used. If sand is bagged, the small- 
sized bags used in the construction industry should be filled to not 
more than one-fourth or one-third of their capacity. This amount 
of sand will weigh about 30 pounds; heavier bags are difficult to 
handle with ease and accuracy. Filling the bag only partially, 
however, may result in a poor distribution of the sand when the bag 
is thrown into place; hence a pail is recommended instead. 

In using water, either the fine spray from an ordinary garden 
hose or from one of the hand-operated pumps is satisfactory, but 
complete dependence should not be placed on a hose using the regular — 
water supply. The water may be cut off. 

The so-called stirrup pump used extensively in England is probably 
the most satisfactory. This pump draws its supply from a pail and 
is operated by two persons, one spraying and the other pumping. 
Ordinarily this pump has at least 30 feet of hose so that the pumper 
can work in an adjoining room. This is a decided advantage since 
the exertion of pumping is extremely taxing if performed in the 
acrid smoke given off by the bomb. By changing the intake from 
pail to pail it can discharge indefinitely. 

The back-pack pump common to forest fire fighting is also suitable, 
though less so than the stirrup pump, since once the back-pack pump 
is empty it must be taken out to be filled. 

Ordinary chemical fire extinguishers should not be used for bomb 
control. Soda-acid extinguishers are nothing more than water under 
chemically generated pressure. The foam type of extinguisher does 
not appear to excel the simple water spray, and both it and the soda- 
acid type are more likely than the water spray to discharge a stream 
instead of a spray. The presence of free acids in the soda-acid 
extinguisher may seriously damage library and museum holdings. 
The carbon tetrachloride extinguisher should not be used on a bomb 
under any circumstances. The tremendous heat of the bomb on this 
chemical would cause the formation of phosgene, a lethal gas. 

Asbestos flakes, talc, and similar powders can be used for smother- 
ing in place of sand, and in some relatively infrequent situations they 
may be more suitable than sand. For example, sand may do major 
damage to an intricate piece of machinery. A graphite powder is 
used instead to avoid this difficulty. Hard pitch is also recommended 
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as a smothering agent; but it is difficult to remove and should not be 
used in rooms where it may spatter on books or exhibits. 

In addition to the sand and pumps, long-handled, square-pointed 
shovels and protective covering for the face and hands are essential. 
After a burning bomb is raked onto a pad of sand it can be lifted by 
inserting the shovel under the pad, dumped into a pail of sand, cov- 
ered with more sand, and removed. 

The equipment for control of the bomb is quite simple. It can be 
highly effective, nevertheless, in the hands of well trained and in- 
stantly available persons. If a bomb lands, the man, tools, and 
materials must go into action at once. Time lost running to a closet 
for materials concealed for esthetic reasons or to avoid developing a 
fear complex may disable the entire effort. ‘These preparations must 
be regarded in the same light as the front-line preparations to repel 
an assault. Pails of sand are evidence of the ability and intention 
to fight whenever the enemy chooses to strike. 


Structural protection 

Structural protection necessary for any particular building de- 
pends upon several factors, among which are the proximity of 
probable bombing objectives, the nature of the surroundings, the 
character of the structure, and the type of construction. No general 
rule will suffice; each building must be studied individually with the 
aid of the best architectural and engineering advice, and the protective 
measures most practical for its particular requirements must be 
devised. 

A structure completely surrounded by other buildings or by woods 
or located on a promontory gains some protection from its surround- 
ings. A building in a densely built up area, for example, may be 
exposed only at its front and to a much less degree at its rear. Even 
in the front it is protected more or less from damage by flying frag- 
ments by the buildings on the opposite side of the street. A struc- 
ture in the open, on the other hand, is completely exposed on all sides 
and is subject to damage from all fragmentation or demolition bombs 
which may land within the maximum distance that fragments are 
effective. 

Protection of structures from the effects of a direct hit by a high- 
explosive bomb is a practical impossibility. The impact force of even 
a dud 500-pound demolition bomb is of astounding magnitude. When 
this force 1s increased 30 or 35 times by detonation the figures become 
of astronomical proportions. Equipped with delayed-action fuses, 
these bombs are capable of penetrating certainly as much as six 
stories of modern construction before detonation, and possibly even 
more. Since the structures under consideration rarely exceed four 
stories and often are less than this, the virtual impossibility of 
protecting them from direct hits of demolition bombs is evident. 

Structural protection, then, must be directed at preventing if pos- 
sible, or at least minimizing, the effects of bombs landing near but not 
on the structure. 

1. Structural survey.—The first requirement is a detailed survey 
by a competent structural engineer who has thoroughly familiarized 
himself with the peculiarities of the problem at hand. 

Little benefit would be derived from an abbreviated discussion of 
the structural considerations here, since it would be inadequate for 
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the engineer and of even less use to others. The essential informa- 
tion, moreover, will be available in such publications as Civilian 
Defense; Protective Construction, Structures Series, Bulletin No. 1, 
issued by the Office for Emergency Management (Superintendent of 
Documents, Washington, D. C., 25 Mae and others issued from 
time to time by the War Department and the Office of Civilian 
Defense. 

The consideration that should be emphasized here is that the 
resistance of a structure to the effects of a nearby detonation must 
not be taken for granted. There is, of course, considerable latitude 
of decision regarding the probability of bombing in any case and 
regarding the degree of protection that is practicable, but there is no 
latitude regarding the necessity of having complete and accurate 
structural information. Decisions arrived at and plans made without 
reference to a survey made by a thoroughly competent structural 
engineer can be nothing better than a gamble. Institutions and 
organizations unable to engage the services of a consulting engineer 
can often obtain helpful advice from the nearest chapter of the 
American Society of Civil Engineers. 

2. Fragments and flying glass—Damage due to fragmentation may 
be serious if the hit is close by. The bomb fragments are projected 
at a velocity four or five times that of an ordinary rifle bullet, though 
because of their irregular shape they lose velocity rapidly; they may 
be fairly large in size; and close to the explosion they may be con- 
siderable in number. It has been found in England that a 13814-inch 
brick wall, 12-inch reinforced concrete wall, 30-inch sandbag wall or 
24 inches of gravel between forms provides adequate protection from 
fragmentation from a 500-pound bomb at 50 feet and important 
protection even at 25 feet. If sandbags are used they should be pro- 
tected from the weather, placed on a platform several inches from 
the ground, and removed several inches from the building. Some 
protection of this sort is of special importance for doors and windows. 

Fragmentation bombs are fused to detonate on contact before the 
bomb enters the ground. Whether this happens or not depends 
largely on the rigidity of the surface of impact. Maximum efficiency 
occurs where the bomb lands on hard pavement, minimum when it 
lands in soft earth. 

When the bomb detonates before entering the ground the frag- 
ments are projected in all directions, including the horizontal. Maxi- 
mum damage from this source might occur, then, where the structure 
is adjacent to a paved street. The greatest destruction would be in 
the horizontal plane in which detonation occurred because at this 
point the building wall is least distant from the point of explosion. 
Higher up, the increased distance from the structure to the bomb 
has a marked effect on the velocity of the fragments. For example, 
consider the entrance to a structure the first floor of which is 4 feet 
and the second floor 15 feet above the pavement surface. From a 
point 25 feet away the shortest distances to the first and second floors 
are 25.3 feet and 29.2 feet, respectively, an increase in distance of 
more than 15 percent for even these small dimensions. _ Since the 
effectiveness of fragments decreases rapidly with the increase in 
height of the structure, the height to which fragmentation protection 
+s essential is limited even in the most unfavorable circumstances. 
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If the ground surrounding the structure is relatively soft so that 
some penetration of the bomb occurs before detonation the surround- 
ing soil blankets the dispersion to some extent. In very soft ground 
this may result in the lowest fragments being those in a plane at an 
angle of about 30 degrees to the horizontal. In such a case there 
would be no fragmentation damage below this plane and because of 
the longer path of travel for the fragments above the plane, their 
effectiveness would be greatly reduced. 

The surroundings of the structures under consideration conse- 
quently have a most important bearing on the determination of 
whether fragmentation protection is necessary. For structures 
located in extensive lawn areas the principal problem would be the 
faces adjacent to driveways or parking areas. A well compacted 
gravel surface on a subgrade sufficiently firm for roadway use should 
be considered a hard surface area; a lawn area sufficiently compact 
to show no appreciable depression if an ordinary passenger car is 
driven over it should be considered moderately hard; an uncom- 
pacted new fill at least 3 feet deep might be considered soft. 

Damage due to fragmentation, unless the bomb lands very close 
by will probably be in the form of ragged scars but not of an ex- 
tremely destructive nature. The various historical structures under 
the supervision of the National Park Service have not yet been 
studied in detail, but preliminary consideration indicates that very 
few indeed will require structural protection against fragmentation, 
and where it is necessary it probably will be very limited in extent. 

Blasts from bombs bursting nearby may hurl inward glass from 
broken windows and even an entire window-casing, glass, and all. 
Exhibit cases and stacks in the line of window or door openings are 
particularly vulnerable and should if possible be removed to safer 
locations. Windows may be bricked over or covered on the inside by 
steel or heavy wood shutters as a measure of protection against flying 
glass. If the window is covered completely with heavy adhesive 
paper, cloth, or fishnet, breakage will not be prevented but the number 
of fragments of glass will be reduced. 

3. Collapse from debris loads—Structural collapse of the upper 
portions of a building results in a heavy load of debris being de- 
posited on the lower floors. The dead load may thus be increased 
200 to 400 pounds per square foot or more, and floors usually are not 
designed to support so great an addition to their normal load. 

If, as a result of the structural survey, it is found that there is an 
inadequate surplus load capacity, decreasing the load by removing 
part of it or locating concentrated loads near the ends of beams 
rather than near their center may be the best remedy. Particular 
attention should be given to heavy, concentrated loads that may fall, 
such as safes, machinery, or heavy cases. Any such object, falling 
from a higher floor, might cause far more damage than the more 
evenly distributed load that would come from the collapse of part 
of the structure. 

Secondary damage to collections because of damage to utilities is 
a possibility that should not be overlooked. Damage to utilities, 
particularly water mains and steam pipes, caused by a direct hit 
outside the building or by the collapse of part of the building may 
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result in damage to collections within the building. Broken gas . 
mains and electric lines may constitute a serious fire hazard. 


Creation of accurate records of historic buildings 

The protection of all buildings is impossible, but it is within our 
power to make a record which will mitigate the loss by preserving the 
design for posterity. A set of measured drawings, careful sketches, 
or well-taken photographs can record even the atmosphere of the 
building for future generations. Such records are also invaluable if 
repair, restoration, or reconstruction is attempted. The ideal record 
would be a complete survey of each structure, consisting of measured 
drawings, photographs, and data sheets similar to the documents of 
the Historic American Buildings Survey. The first need is a list 
of the buildings that are worthy of record. The second is the col- 
lection of information concerning existing records, whether in public 
or private hands. The third, which though last in order is the most 
pressing, is the immediate preparation of the records of such build- 
ings as have not been adequately photographed or recorded by 
drawings. 

1. The list of buildings—_In regard to the listing of buildings an 
important accomplishment has been made by the Historic American 
Buildings Survey, National Park Service, Department of the Interior. 
The whole country has been divided into 71 districts, in each of which 
a local architect serves as district officer. Each of these architects has 
compiled a list of all historic structures in his district and established 
a priority for their recording based upon their importance architec- 
turally and historically. This list can serve as a basis for determin- 
ing the recording of historic structures. Each district officer also has 
a list of all the structures in his area recorded by the Survey and is 
able thus to prevent waste of valuable time through duplication of 
work already performed. He can contribute to the organization of 
the work by suggesting methods to be followed to maintain the 
standards of recording established by the Survey. 

2. Hexisting records—It is possible that the number of important 
buildings of which no records exist is not great. Nevertheless few 
have been so thoroughly illustrated as to require no further attention 
in this regard. To trace existing records and to obtain useful and 
definite particulars of each item are difficult tasks. Apart from gen- 
eral views and snapshots, neither of which class has sufficient pre- 
cision to be useful, there are doubtless many excellent records of 
buildings, the work of competent photographers. Some of these 
have been preserved in local historical societies, architectural clubs, 
museums, and libraries. Published materials—monographs, architec- 
tural and building periodicals, and books—contain other records. 

There is but meager information concerning drawings that may 
be. in existence, but a canvass of architects may reveal in their files 
plans made in the course of their business practice. 

3. New records —The large number of records included in the His- 
toric American Buildings Survey justifies using it as the basis for all 
similar work in the future. For uniformity the new records insofar 
as possible should conform to the standards established by the Survey. 
The National Park Service, through the Historic American Buildings 
Survey, will gladly furnish instructions for preparing the survey and, 
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to the extent the materials on hand will permit, can supply field books 
and drafting paper and related supplies. 

Since accurate architectural plans and measured drawings are the 
most definite of all records, architects and draftsmen can be of 
great assistance. 

Photographers, through their ability to make extensive records in a 
relatively short time, can contribute materially to a survey of this 
kind. A complete photographic record of a structure will include 
exterior elevations and interior views and detailed views of features 
of special interest. 

Data sheets pertaining to the age and history of the structure, name 
of architect, owner, and builder are desirable supplements to the 
drawings and photographs. 


CHAPTER V 


THE PROTECTION OF COLLECTIONS IN PLACE 


In addition to the precautions taken for the protection of the build- 
ing, certain other measures may be initiated for further safeguarding 
the collections housed therein. These consist, in general, of: 

1. Removing the more valuable and more easily destroyed materials 
to safer parts of the building. 

2. Providing better protection from splinters, fragments, and con- 
cussion for the materials remaining on exhibit or in use in the rooms 
in which they are now located. 


3. Taking special fire precautions for the protection of the materials 
themselves. 


Removing collections to safer parts of the building 


When a survey of the building is made to determine what measures 
are possible for the general protection of the structure itself, advice 
should be sought as to which areas of the building will be most nearly 
safe from bombing attack. No parts of such buildings as those in 
which cultural resources are usually housed will afford satisfactory 
protection in the event of a direct hit by a heavy demolition bomb. 
In general, the basement and interior rooms and corridors afford the 
best protection against bomb fragments, blast, glass and other splinters, 
and other effects of near misses. Basement space is, however, unsuit- 
able for refuge if there are exposed steam and water pipes whose 
bursting would damage the materials stored. Valuable materials 
should be removed from the attic and top floor of the building and 
from the vicinity of unprotected windows and skylights. The curator 
of cultural materials should not attempt to apply to his own building 
general conclusions concerning shelter space without the benefit of 
architectural or engineering advice, as the wide individual differences 
in the location, structure, and materials of buildings make each a 
distinct problem. 

Expert advice should also be obtained on the possibility of further 
strengthening the part of the building selected as a refuge. One 
danger that attends especially the use of basement space as a refuge 
is the collapse of the floor immediately above due to the weight of 
debris that may have fallen from higher stories. Often simple and 
relatively inexpensive structural precautions can be taken to reduce 
this danger. Rerouting of steam and hot-water pipes, bricking over 
of windows, and making special provision for ventilation may also 
be desirable for the refuge space. 

Materials removed to refuge space had best remain in active or at 
least semiactive use. If the conditions of storage or the limitations of 
space in the refuge are such as to make this impossible, it is probably 
advisable to pursue the alternative course of lending the material to 
some responsible institution outside the zone of danger, where it will 
be even safer and at the same time remain in active use. Another pos- 
sibility, if the material to be placed in the refuge is small in quantity 
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and easily handled, is to prepare the storage space and the plans for 
removal to the smallest detail, but to leave the material in use until 
danger is imminent. It is conceivable that there will be rare cases 
where materials may safely await removal until the sounding of an 
alr-raid alarm. For most types of material, which must be handled 
slowly and carefully, removal would have to begin days or weeks 
rather than minutes before the anticipated danger. 

If it is necessary, however, to pack the material and place it in dead 

storage within the building, the suggestions on packing in the follow- 
ing chapter will be applicable. If basement storage space is used, 
extraordinary care to assure the proper humidity is advisable. 
_ The selection of materials to be moved to safer space in the build- 
ing should not be based on value and irreplaceability alone, but on 
the nature of the material. Specimens preserved in alcohol and other 
highly inflammable collections, for example, should be placed in areas 
where they will be best protected from incendiary bombs or fire and 
where any fire starting among them would be least likely to spread 
to other portions of the building. It is advisable also to place speci- 
mens preserved in alcohol in nonbreakable containers to lessen the 
possibility of having the alcohol spilled on floors, walls, and other 
collections, where it may cause damage itself and will enormously 
increase the fire hazard. Glass, china, and other highly fragile ob- 
jects should be packed for protection against breakage and moved 
to those parts of the building where they will be most nearly safe 
from fragments, splinters, and concussion. 

Asbestos sheets may be used to protect geological and archeological 
specimens, which may be calcined by the heat from incendiary bombs. 
Sculpture and architectural fragments may be dismounted, packed 
with asbestos wool, and surrounded by sandbags or other protective 
barriers. Paintings may be placed in bags of linen or silk oilskin 
or cellophane and sealed with “airplane dope.” For greater per- 
manence, cellulose acetate foil or cellulose acetate butyrate foil is to 
be preferred to cellophane. After having been covered with protec- 
tive fabrics, such pictures may be protected with mattresses or other 
padding, and covered with a wire mesh anchored to the wall, or with 
steel and asbestos composition or asbestos boards. Sandbag protec- 
tion may have some value, but the bags should be several inches at 
least from the pictures, and their tendency to collect moisture should 
be carefully watched. 

Books placed in dead storage in basement or other refuge space 
within the building should be packed firmly in boxes and raised several 
inches from the floor on timber balks. They may be protected from 
falling debris by corrugated iron coverings. 


Protection of materials in use ' : yee 

The extent of protection that can be given to materials remaining 
in use in the exhibit rooms, stacks, or offices in which they are at pres- 
ent housed is necessarily limited. Since it is to be expected, however, 
that the vast bulk of the holdings even of agencies and institutions 
located in zones of considerable site will remain in this category, 
it is well to consider the possibilities which do exist. ‘These materials 
will benefit, of course, from all measures for the general protection 
of the building, but certain additional precautions can be taken. 
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These additional precautions will be designed largely for protection 
against splinters and fragments and concussion. The danger from 
flying glass from windows broken by blast, an important factor to 
deal with, may be somewhat lessened by covering the windows com- 
pletely with heavy adhesive paper or by placing heavy wire screen 
imside the windows. Strips of paper will serve no useful purpose. 
Substantial inside wooden shutters that can be closed or placed over 
the windows after an air-raid alarm has sounded will serve better. 
Heavy wire netting below skylights will also tend to stop flying glass. 
None of these devices will be effective against bomb fragments or 
incendiary bombs in sloping flight, for which heavier reinforcements, 
as discussed in the preceding chapter, will be required. 

In addition to window and skylight glass, the glass in exhibit cases 
and glass-enclosed bookcases offers danger from splintering due to 
concussion. The glass may be removed entirely if the materials will 
not suffer thereby. Protection must be provided, however, against the 
excessive brick and plaster dust that will be in the air after an air 
attack. The hazard may also be reduced somewhat by covering 
the glass in exhibit cases completely with strong adhesive paper, cloth, 
or transparent plastic. 

Protection may also be given, to some extent, against objects fall- 
ing as a result of concussion. Fragile objects hung from walls 
should be removed, and others reinforced in their hangings so that 
they cannot easily be jarred loose. While materials in top stories 
where incendiary bombs may need to be combatted should be kept 
away from the floor, heavy objects can be put on bottom shelves 
where their fall will not damage objects below; in parts of the 
building to which incendiary bombs are unlikely to penetrate heavy 
objects may be placed on the fioor. Material that must remain on 
shelves can be held in place by wire netting or cloth to prevent its 
falling. If books remaining in use are packed tightly on shelves, 
they will be protected to some extent from jars and concussion. 

Objects that remain in use in regular exhibit rooms, stacks, or 
offices will not ordinarily be of the very highest value, and it is not 
generally desirable that measures taken for their protection should 
be of such a nature as to impede unduly their use or enjoyment. 


Special fire precautions 

Fire presuppression and control are discussed in the preceding 
chapter on the protection of buildings. Certain special precautions, 
however, may be possible for the protection of the collections them- 
selves from fire. Care should be taken to determine that the ma- 
terials used in fire extinguishers are not of a nature to cause 
irreparable damage to the objects in rooms where they will be used. 
Carbon dioxide extinguishers should be used if possible; if not, 
arrangements should be made to have staff members available to 
recover, dry out, and salvage materials the instant any fire is 
extinguished. 

If practical, specimens preserved in alcohol and other highly in- 
flammable objects that remain on exhibit or in use should be segre- 
gated from other parts of the collections. Tarpaulins or other 
protective covering may be provided to be placed over stacks, cab- 
inets, and exhibit cases when they are not in use. They may provide 
partial protection from water used in putting out a fire occurring 
when the building is closed to the public. 


CuaptTer VI 


EVACUATION 


The principal advantages and disadvantages of evacuation as a 
means of protecting cultural resources and the criteria of selection 
of materials for removal are discussed in chapter III. The custodian 
of cultural materials who has decided that the removal of a part 
of his holdings is or may become advisable and has selected those 
collections that he wishes to remove will still be faced with the 
selection of a depository and the problems of packing, transportation, 
and storage. 


Planning the removal 

The packing and removal of delicate cultural materials requires 
a great deal of thought and advance planning even under the best 
of circumstances. Plans for evacuation cannot be improvised on 
the spur of the moment, and an inadequateqly planned evacuation 
can be more dangerous than enemy attack. It cannot be emphasized 
too strongly that if the removal of any part of its collections is con- 
templated by an institution, even as a possible future measure to be 
adopted if the military situation becomes more grave, complete plans 
and preparations should be made without delay. These plans and 
preparations should include: 

1. Any necessary legal clearances. 

2. The segregation, labelling or other identification, and listing of 
the materials that have been selected for removal. 

3. The selection of and conclusion of definite arrangements for a 
depository, including any necessary physical alterations in the 
depository if it is purchased or leased by the institution. 

4 The determination of the method of packing to be used and the 
selection and procurement of containers and other packing material. 

5. The necessary arrangements for transportation. 

6. Provisions for inspecting and guarding the material in its 
temporary depository. 

Legal clearances 

Heads of institutions will wish to obtain from their governing 
boards approval of any plans for evacuation and a clear statement 
of their authority to act. Public officials will need to effect well in 
advance all required clearances with higher authorities. Especially 
is it essential that a definite written understanding be reached with 
the owners of all material on loan or deposit in the institution defin- 
ing the authority of the institution to remove the material or take other 
measures for its protection and releasing the institution from 
liability for its damage or destruction. 

Segregation and identification of material to be removed 


The material that has been selected for removal should be care- 
fully listed in detail. When the lists have been completed, the 
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destination of each collection, brief instructions for its packing, and 
similar notes can be inserted. From these lists shipping lists such 
as those subsequently described can be prepared quickly. The lists 
are also an important precaution against overlooking items and small 
collections in any hurried removal. 

If they can be removed from use conveniently, it will be econom- 
ical as they are selected to segregate in a separate room or rooms 
all collections that will be evacuated. The rooms in which they are 
placed should afford the best possible protection while the material 
remains in the building and should have adequate space and facilities 
for packing. If it is desired to keep the material in use up to the 
moment of its removal, all collections and items selected for evacua- 
tion should be identified by stickers, tabs, or similar devices so that 
employees of the institution can transfer them without delay to 
the packing room when the time for removal has come. 


Selection of a depository 

Perhaps the most important single step in the process of evacuation 
is the selection of a suitable depository to which the materials can be 
removed. In making this selection, the custodian of cultural mate- 
rials should be guided by the following criteria: 

1. The depository should provide as nearly as possible complete 
protection against enemy air attack and other hazards of war. 

2. It should provide thorough protection against excessive humid- 
ity, variable temperature, insects, rodents, fire, theft, and other normal 
hazards. 

3. It should, if possible, be of such a nature as to permit the con- 
tinued use of the material deposited. 

4. The use of the depository should not entail heavy expense. 

British experience, helpful as it is in meeting other phases of the 
problem of protection, is only with many qualifications to be recom- 
mended as a guide in the selection of a depository. Since the entire 
area of Great Britain has been within the range of enemy air attack, 
in order to meet the first criterion of safety from bombing it was 
necessary there to resort to the use of abandoned mines, isolated 
country houses, and specially constructed underground shelters. De- 
positories of none of these types are entirely satisfactory from the 
point of view of the other three criteria, and their use in the conti- 
nental United States is not ordinarily to be recommended. 

Caves and abandoned mines probably afford the most nearly bomb- 
proof shelter available, and their use may become advisable if it is 
necessary to provide safe storage for large quantities of material in 
areas that are exposed to enemy air attack. The cost of preparing 
a cave or mine for use as storage space, though probably not nearly 
as great as that of excavating and constructing an underground 
shelter with equivalent resistance to bombing, would be quite large. 
More important objections are the general inaccessibility of caves, 
the impossibility of making effective use of the materials stored in 
them, and the excessive humidity usually but not always encountered. 
Through the courtesy of the National Speleological Society, the Com- 
mittee on Conservation of Cultural Resources is in a position to 
provide specific information concerning caves in a number of areas. 

A specially constructed shelter, to be really bombproof, requires a 
roof and walls of many feet of reinforced concrete. Much time would 
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be required for the concrete to dry adequately. In addition to the 
great expense, materials for the construction of such a shelter are 
difficult if not impossible to procure at the present time. 

Isolated houses in rural districts and villages are much less likely 
to be hit by bombs than are buildings in large coastal] cities and are 
less exposed to the danger of fire spreading from adjoining buildings. 
Some institutions, especially museums, have leased or purchased 
country houses as temporary shelters and have placed members of 
their staffs in residence in the houses to guard and care for the 
materials deposited. ‘The houses that have been selected are in most 
eases near the cities from which the materials have been removed. 

Though the use of country houses as depositories has the important 
advantage of allowing close supervision of the evacuated collections 
by the staffs of the institutions from which they are removed and 
provides a large measure of protection, it entails certain disadvan- 
tages. The expense of procuring and remodeling such a building and 
maintaining a separate staff in the temporary depository is beyond 
the resources of all but a few institutions. The buildings themselves, 
not having been especially designed to house cultural resources, sel- 
dom afford maximum protection against fire, rodents, and insects or 
optimum atmospheric conditions. If the buildings selected as de- 
positories are in the range of enemy attack, even though remote from 
specific military objectives, they are not completely safe from bomb- 
ing. Their isolation from centers of population, though it lessens 
the danger of attack, decreases the fire and police protection that can 
be given. Finally, the use of materials deposited in rural houses is 
severely restricted if not made impossible. 

Abandoned factories and warehouses will almost never make suit- 
able depositories. Bank vaults afford excellent protection against 
theft and good protection against fire, but the measure of protection 
against high explosive bombs will depend on the location and struc- 
ture of the bank building. The cost of this type of storage space 
makes its use for large quantities of material impractical. 

For most institutions the most satisfactory depository will be a 
competently administered institution of the same nature located beyond 
the present or probable future range of enemy air attack. Thus sev- 
eral libraries have deposited the more precious parts of their holdings 
in other libraries away from the coast; some art galleries have made 
loans of their more valuable paintings to art centers in the interior 
of the country. Colleges and universities may be competent to care 
for varied types of material. The same principle may apply to 
officials having the custody of public records and to business firms 
having valuable record material. County officials, for example, may 
wish to deposit their more valuable records not needed for current 
use in the State archives, if there is such an agency, or in county 
courthouses remote from the coast and from military objectives. 
Large business establishments with headquarters in coastal cities may 
find it advisable to transfer their more valuable records to branch 
offices in the interior. 

An important advantage of such an arrangement is that the 
museums, galleries, libraries, and archival agencies with which the 
collections are deposited already have for the most part buildings 
specially designed to house such materials and to provide adequate 
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protection against the normal hazards of peace. They also usually 
have a trained staff to care for the materials. The expenses of buy- 
ing or leasing a depository, of fitting it to receive the collections to be 
transferred, and of staffing it are thus avoided or greatly reduced, 
and a time that would be consumed in effecting such arrangements 
is saved, 

More important still, in inland museums, galleries, libraries, and 
archival agencies the treasures removed from zones of danger can be 
put to use, and the cultural resources of the nation, instead of being 
depleted by war, can serve to enrich during the period of danger the 
life of those areas remote from the larger centers of population. 

The depository selected should be at some distance from the coast, 
preferably well outside the hundred-mile zone now considered 
endangered. It should be in a relatively small place that does not 
have important factories or military posts and is not on a main trans- 
portation artery. It will be necessary to study carefully the resources 
of the proposed depository for the protection of the materials stored 
there against the normal hazards of peace. The building should be 
fireproof, should be free from insects and rodents, and should provide 
the atmospheric and other conditions proper for the particular type 
of materials to be deposited. Adequate precautions against fire and 
theft should be maintained. The institution should have a pro- 
fessional staff competent to care for the materials. The institution 
placing the materials on deposit may wish to supply funds to make 
minor structural alterations, provide additional shelving, increase 
the size of the staff, or otherwise enable the institution receiving the 
materials to meet more adequately its added responsibilities, 

The Committee on Conservation of Cultural Resources has initiated 
a survey that is being made by the Historical Records Survey of the 
Work Projects Administration to assist institutions in danger zones 
to locate suitable temporary depositories for the materials that they 
may wish to remove. The survey in each State is made under the 
supervision of the State committee on conservation of cultural re- 
sources. It is designed to cover only institutions already having the 
custody of cultural materials, such as hbraries, museums, and archival 
agencies, although other possible depositories may be included at 
the request of the State committee. Information collected in the 
course of the survey will be quite detailed and will cover all the 
factors to be considered in the selection of a depository that have been 
discussed in the preceding paragraphs. Provision is also made in the 
survey for reporting to the State committee the needs of institutions in 
danger areas that are seeking space for the temporary deposit of their 
holdings. 

Through the medium of the survey, committees for those States 
that include areas of danger will undertake to assist institutions 
planning to remove part of their holdings in finding suitable deposi- 
tories. a there is not enough suitable space available within the 
State, the National Committee, on the basis of the reports from other 
States, will endeavor upon request to call to the attention of the 
State committees or of individual institutions possible depositories 
located elsewhere. 
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Packing, transportation, and storage 

The procurement of suitable containers and the packing, transpor- 
tation, and storage of cultural materials present a number of prob- 
lems. It is impossible within the scope of the present handbook to 
prescribe methods for dealing with every type of cultural material, 
though certain general observations will be presented. Further 
information on their specific subjects can be obtained from two pub- 
lications of the Freight Container Bureau of the Association, of 
American Railroads: The A B C of Good Crating (New York, 1927, 
16 p.), and A Guide to Good Construction of Nailed Wooden Bowes, 
(New York, 1930, 23 p.). Specific advice on individual questions can 
often be supphed by the staffs of the larger institutions. 'The Com- 
mittee on Conservation of Cultural Resources will undertake to obtain 
answers from technical experts in the Federal service on specific ques- 
tions addressed to it. 

Any plan of evacuation should provide for the preparation as early 
as possible of the materials involved, for the assignment to specified 
personnel of the responsibility for supervising the transfer, and for 
transportation facilities. The various types of library, museum, and 
archival material each present distinct problems of storage and trans- 
portation, but certain general considerations apply to all collections. 

Rapid removal, it must be repeated, will be of first importance once 
evacuation is undertaken; delays will be avoided if plans are drawn 
immediately to cover such practical details as the containers needed 
and the use of elevators, stairs, loading platforms, and trucks. Each 
custodian of cultural materials will naturally consider the demands 
that may be made upon his staff by the military or civilian authorities. 

A first step in planning the actual physical transfer is the estab- 
lishment of the sequence in which the material is to be moved. Ordi- 
narily priority should be given to the most valuable items, but practi- 
cal considerations such as the plan of arrangement in storage may 
affect the decision. Once the sequence of removal has been determined, 
the order of each item or collection can be indicated on the lists of 
material to be removed that will already have been prepared. 

The evacuation of any large quantity of material will undoubtedly 
require the use of special containers. The size and type of container 
procured will depend of course primarily on the material to be re- 
moved, but such factors as the money available and the means of 
transportation influence the choice. Containers that will be used 
to hold the material after it is placed in storage may need to be 
different from those that will be used only in shipping. Regardless 
of the type of container decided upon, the following suggestions 
should be borne in mind: (1) A few standard sizes will be less expen- 
sive and more convenient than numerous special sizes. (2) Contain- 
ers ordinarily should be small enough to be handled by one man when 
packed. (8) For convenience in storing and transporting, containers 
having protruding handles, locks, or hinges should not be used. 

The means of transportation used to effect evacuation will depend 
upon the volume of material to be moved, the distance to be covered, 
and comparative costs. Large collections to be shipped long distances 
may perhaps be handled most conveniently by railroad; ordinarily, 
however, motor transport will be used. Since the method of trans- 
portation should be taken into consideration in selecting the type of 
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container to be used and the manner of packing, the choice must be 
made at an early date. Provisional arrangements with the transporta- 
tion concern selected should cover such items as insurance and labor 
to be supplied. If trucks are to be used, their weatherproofing, the 
number of shipments and their spacing, “the routes to be followed, 
special equipment necessary (dollies, skids, stevedores), and similar 
problems should be analyzed. 

Whatever means of transportation is chosen, it should be made cer- 
tain that the facilities will be available on short notice and in spite 
of the abnormal conditions that will arise during an emergency. To 
avoid trouble, it may be reiterated, as much of the evacuation process 
as possible should be accomplished before an immediate emergency 
arises. 

An essential function of the personnel assigned to handle the evacu- 
ation will be the supervision of the loading and unloading of the con- 
tainers. One staff member at least should supervise the placing of the 
containers on the trucks and another should see to their deposit in 
emergency storage. Unless the trucks are locked, it will be wise to 
provide for additional members to accompany the shipments. Ship- 
ment receipts should be made out for each truck load and checked 
carefully when the trucks are unloaded. In addition, a detailed list 
of the materials in each container should be made in three or more 
copies. One copy should be held by the institution, one mailed to the 
depository, and one packed in the container. 

If the evacuated collections are not placed in an institution already 
caring for similar materials, complications will be avoided if attention 
is given beforehand to the preparation of the depository and to the 
plan of arrangement desired. Few depositories, other than those 
already holding cultural materials, will be found that do not require 
some renovation or repair. All’ necessary work of this character 
should be done as soon as arrangements for the use of the depository 
are concluded. Provision should also be made in advance for such 
items as emergency fire protection, telephone installation, and special 
equipment for the handling or storing of containers. If shelving is 
to be used, detailed and exact figures on sizes and amounts should be 
obtained and provision should be made for its installation. Because 
of the danger of dampness to most materials containers should not be 
placed directly on basement floors. Frames at least 6 inches high on 
which the containers can be placed should be installed before the 
transfer begins. 

The plan of arrangement to be followed in storage will be limited to 
some extent by the nature of the depository and by the character of 
the material stored. A complete plan showing the disposition of each 
collection should be perfected and the staff members responsible for 
the supervision of the transfer should adapt the sequence of shipments 
to it. Material to be placed in dead storage will naturally be assigned 
to the least accessible portions of the repository. Ordinarily some 
facilities should be provided for the use of personnel and guards 
stationed at the depository. 

Material valuable enough to justify the expense and labor of evacu- 
ation should not be placed in storage and then forgotten. To guard 
against the danger of dampness and pests, periodic examinations of 
the material should be made. A definite routine of checking should 
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be established and in all cases a record should be made of findings. 
Until it is certain that atmospheric conditions in the depository have 
been stabilized it is important, particularly in basement. depositories, 
that a daily check be made of the relative humidity. This can be done 
easily by use of a wet and dry bulb thermometer. Whenever the 
relative humidity exceeds 55 or 60 percent, a dangerous condition is 
indicated, and steps should be taken immediately to correct the situa- 
tion. When conditions are known to be stable, a check of the relative 
humidity once a week should be sufficient. 

Officials who have sent collections to emergency storage should also 
guard against their possible loss by fire or theft. Fire-fighting equip- 
ment will be determined by the location and construction of the de- 
pository. Personnel in charge of the materials should be trained in its 
use. All doors and windows should be supplied with suitable locks, 
and, if possible, guard service after working hours should be provided. 


Library and archival material 


For packing and storing books, manuscripts, and archives, collapsi- 
ble cardboard boxes should prove satisfactory if expertly packed and 
transported in protected vehicles. In addition to such boxes the 
British Museum in evacuating its holdings used a collapsible plywood 
box, 24 x 18 x 12 inches in size, fastened with screws and with top and 
bottom removable. Such containers can be stacked in tiers on their 
sides and, with either top or bottom removed, serve as shelves in the 
depository. If this is desired the volumes must be packed in such 
manner as to be accessible when the box is opened. Somewhat similar 
containers have been used by the Library of Congress. 

A first rule in the management of archives and manuscripts is that 
utmost care must be exercised to protect the files from the danger of 
disarrangement. ‘This caution should be borne in mind when con- 
tainers are selected. When practical it is wise to transfer records in 
their original containers and thus reduce to a minimum the handling 
of the papers themselves. The limitations of transport and storage 
facilities and the additional labor and equipment necessary to move 
such containers as four-drawer filing cabinets must, however, be con- 
sidered in this connection. 

All containers should be packed tightly, although undue strain on 
the records or books should be avoided. When necessary the sides or 
ends of packing boxes or cases should be filled with crumpled paper. 
Books will be subjected to least strain if packed flat. Maps that can- 
not be packed flat may be rolled and tied and inserted in cardboard 
tubes. Rare and especially valuable volumes may be wrapped in- 
dividually before packing. 

Books require an even temperature in storage. British authorities 
recommend that boxes of books, manuscripts, prints, or drawings 
(except those in solander boxes) be opened and perhaps shelved. 
Sealed packages in storage are not recommended partly because of 
the danger from dampness. Several American experts, however, 
recommend that rare books should not be unpacked while in storage 
because of possible damage that may result from improper handling. 


Museum material 


The obsolete metal cases known as Cambridge cans are suitable 
containers for the evacuation of much museum material. Many ob- 
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jects will require special consideration. Bottles may be transported 
short distances by truck if protected by paper wadding and thin 
wooden slats. For extended distances bottle trays should be used. 
Some objects will probably require the use of packing boxes equipped 
with trays to which the specimens can be attached. wines semiskilled 
labor can assemble these boxes faster than they can be packed care- 
fully, only a small number need be completely assembled beforehand. 
The sides, ends, tops, and bottoms should be constructed in advance. 
Boxes of this type may be made of 7%-inch pine in the following 
recommended sizes: 18 x 24 x 6 inches, 24 x 24 x 6 inches, and 24 x 80 x 6 
inches. The sides, top and bottom, and ends should be waterproofed 
before assembling; all boards should be edge-jointed with corrugated 
metal fasteners, and the tops should be fastened with screws. For 
the packing of fragile industrial materials, plywood trays equipped 
with center braces may be used with the boxes described above. These 
trays should be of proper size to permit the use of sponge-rubber or 
other similar guards between tray and box. If necessary, the objects 
can be laced to the trays with proper support. Large and indestruct- 
ible objects such as machines can be greased and wrapped in water- 
proofed tarpaulins and bolted to skids or heavy battened bases. 
Fragile parts should be padded. 

Most dried invertebrates if stored in boxes may be protected by 
crumpled tissue paper and transported in ordinary packing cases. If 
the specimens are in trays they may be inserted in cloth bags and 
packed in small wooden boxes. Those which are too fragile for such 
treatment should be handled separately. 

Bird skins should be wrapped in a strong uncoated paper; a good 
tissue is desirable although newspaper will serve. The paper should 
be rolled into a cone of the proper size to receive the skin and after 
the bird is in place the open end should be folded over the tail. The 
specimen should then be packed in a wooden box, fitted with parti- 
tions to prevent injury from weight. Mammal skins require similar 
treatment, except that they should be placed in paper tubes instead 
of cones. Hides may be folded with several layers of paper and 
fumigant between each fold. Mammal skulls when small may be 
placed in paper tubes. To prevent motion a small fold of tissue 
should be placed in the tube. Small skeletons and skulls need similar 
care. Large skulls or skeletons will require individual boxing. 

The protection of collections preserved in alcohol is a difficult 
problem since the alcohol with its dissolved greases is highly inflam- 
mable. The collection may be broken into smaller units, though at 
the risk of producing more but smaller fires. One means of storing 
such collections is to dump the contents of each bottle into individual 
muslin bags, which can then be immersed on wire racks or baskets 
in open-mouthed steel tanks or drums coated with bakelite inside. 
An alternate procedure is to bury the bottles or the drums in pits 
covered with sand. This method, however, will render the collections 
inaccessible. 

Furniture exhibits, especially of veneered or marquetry furniture, 
should be stored in rooms of even temperature and humidity to pre- 
vent warping. The use of seaweed matting or asbestos or water- 
proof coverings will give some protection against extremes of humid- 
ity and temperature. A desiccating agent such as anhydrous calcium 
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chloride can be used to reduce excessive humidity. Textiles hung 
in the same room will help to prevent sharp changes in humidity. 
Pictures 

Most American curators agree that the precautions outlined by the 
British Museum for the packing, transporting, and storing of pic- 
tures are applicable to American conditions. These precautions are 
repeated here: 

“Large numbers of pictures are best packed in railway containers, 
so that they travel from door to door without disturbance. The floor 
of the container should be covered with sponge rubber matting 14 inch 
in thickness, or with mattresses. The pictures are then loaded ver- 
tically, in the direction of travel. In order to avoid abrasion, they 
must be kept apart. This may be done by means of pads of sponge 
rubber of dimensions 3 inches by 3 inches by 1% inch, joined by ad- 
hesive tape and hung loosely over the corners of pictures. Rubber 
contains a certain amount of sulphur and should therefore not come 
into direct contact with the painted surface. If pictures are packed 
in their back flats, this will not occur. 

“Between every three or four pictures a light wooden framework 
partition should be placed and attached by rails at each end to the 
next partition. This will assist speed of unpacking and prevent pres- 
sure. Between the ends of the pictures and the back and front of the 
container sacks stuffed with some resilient material, such as straw 
or crumpled paper, should be placed to absorb shocks. 

“Another method of packing paintings on canvas is to attach corks 
of about 1% inch in thickness to each corner of the front of a picture 
with panel pins (i. e., pins pointed at both ends), and then to place 
it face to face with another. Bundles can be made of, say, six can- 
vases protected with two sheets of plywood, and covered in water- 
proof paper. This method should only be used where there is a 
number of pictures of the same size to be packed. 

“The above methods are dependent upon intelligent handling, both 
in the packing and the unpacking of pictures. Where this is not 
available, it is advisable to pack pictures in wooden cases or crates 
suitably lined. *°:*"'* 

“At least three check lists should be made of the contents of each 
container as it is packed. One should be retained at the dispatching 
end, another forwarded to the place of storage, and a third packed 
into a container with the pictures. Where sufficient clerical assistance 
is available, it is advisable that an index should be compiled, each 
picture having its separate card, upon which its condition, both at 
time of eee and on subsequent inspection, and any other in- 
formation may be entered. 

“Tempera paintings on plaster should be packed separately, each in 
its own frame and in a separate crate. 

“Water-colours should, if possible, be kept permanently in standard- 
size mounts and frames. They can then be easily unframed and trans- 
ferred to solander boxes for transport. To protect the surface from 
scratches, a sheet of transparent foil (‘cellophane’) should be placed 
over the water-colour, and held in position by the outer part of the 
hinged mount. To minimise the danger of moulds, a sheet of thymo- 
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lised paper should be packed in each solander box.t A contents list 
should be placed in each box, and two others kept for reference (see 
above). If the boxes cannot be kept in locked cupboards or a safe, 
each should at least be fastened with a seal. 

“Very large water-colours are safest if left in their frames, the 
glass being protected by pasting paper over the surface. Where 
there is a number of them, those of approximately the same size may 
be removed from their frames and packed together as above or in 
bundles wrapped in waterproof paper. 

“Miniatures should be packed in wooden or metal boxes fitted with 
flat baize or felt-lined drawers. If these are not available, they may 
be packed in trays in strong boxes, with thick sheets of cotton-wool 
between each layer. The boxes should be fitted with locks, and lists 
of the contents should be kept for reference.” ? 

Certain modifications of the precautions indicated above have been 
suggested. Large paintings, if necessary, may be rolled face out on 
improvised wooden drums and covered with muslin. Between each 
layer of canvas there should be inserted cotton batting or similar 
spongy material to prevent injury to the painted surface. When the 
painting is rolled it should be protected with a good grade of water- 
proof paper. 

Medium-sized or small paintings may be removed from their frames 
and protected with oiled paper or cellophane wrappers prior to box- 
ing. All boxes should be standard size if possible and lined with 
waterproof material. The boxes should be equipped with division 
channel strips at the top and bottom, each space to accommodate 
one panel only. The channel strips may be covered with felt to 
prevent injury to the surface of the painting. If time and conditions 
warrant it, outer boxes may be made. These, too, should be lined with 
waterproof paper. 

Water colors need not be removed from their frames. The glass 
in the frames can be protected by pasting paper or cloth on it. 
Framed prints or water colors of similar size may be packed in 
bundles, with corrugated cardboard between each frame. The bundles 
should be hermetically sealed and placed into wooden cases. 

Depending upon available storage space, pictures can be kept in 
their frames and hung on screens or removed from their frames in 
their backboards and stored side by side in racks off the floor. Minia- 
tures and water colors should not be exposed to light. Temperature 
and humidity should be rigidly controlled. Since pictures in storage 
must be inspected regularly, each should be clearly identified and easily 
removed from its rack. 

To check on deterioration, photographs taken when the paintings 
are placed in storage will be useful. 


1Thymolised paper is prepared by crushing some thymol crystals and ironing them into 
sheet of tissue, blotting or other paper, which when placed in a solander box from which there 
will not be particularly rapid evaporation, should retain their disinfectant property for about 
6 months. 

2 Air Raid Precautions in Museums, Picture Galleries and Libraries, 50-53 (Printed by 
order of the Trustees, The British Museum, London, 1939). 
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